We present novel structural motifs for boron-carbon nano-cages of the stochiometries B 12 C 48 and B 12 C 50 , based on first principle calculations. These configurations are distinct from those proposed so far by the fact that the boron atoms are not isolated and distributed over the entire surface of the cages, but rather aggregate at one location to form a patch. Our putative ground state of B 12 C 48 is 1.8 eV lower in energy than the previously proposed ground state and violates all the suggested empirical rules for constructing low energy fullerenes. The B 12 C 50 configuration is energetically even more favorable than B 12 C 48 , showing that structures derived from the C 60 Buckminsterfullerene are not necessarily magic sizes for heterofullerenes. properties [7, 8].
mental measurements of thin solid films [6] . The case 23 of boron is of particular importance as it is the p-type 24 counterpart of the n-type nitrogen doping in fullerene 25 and graphene used to tune their electronic or catalytic 26 properties [7, 8] .
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In order to determine the energetically most favorable 28 structure, it is in principle necessary to perform a nu- should be spread over the entire carbon cage and isolated.
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We will refer to this class of structures as "diluted". and is therefore used [22] and cubic diamond, respectively), which is defined by A more complete overview of the energies and the cor-
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responding RMSD values is shown in Fig. 2(a) ogous to the one shown in Fig. 2 (a) -is given in Fig. 2(b) .
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